










































































Table 12--Sensitivity of aggregate total net benefit of cleaning U.S. barley production from 1.5 percent
beginning dockage to various ending dockage levels using varying assumptions

Ending dockage
1.0 percent 0.8 percent 0.5 percent 0.2 percent

Million dollars

Base case assumptions -3.9 -4.4 -4.6 -7.2
Alternative assumptions

Lower Initial dockage: (1%} N/A -7.6 -7.8 -10.4
Higher Initial dockage: (2%) -0.7 -1.2 -1.4 -3.9
Barley price: 10 % lower -2.6 2.5 -2.1 -3.5
Barley price: 10 % higher -5.3 -6.3 <71 -10.8
Screenings value: 20 % lower -5.7 -6.9 -7.9 -11.9
Screenings value: 20 % higher -2.2 -1.9 -1.3 -2.5
Transportation cost: 20 % lower : -4.7 -5.4 -6.0 -9.1
Transportation cost: 20 % higher -3.2 -3.4 -3.2 -5.2

N/A = Not applicable.
Source: Compiled by ERS, USDA from Wilson, Scherping, Cobia, and Johnson [17].

options included in this section must be further evaluat-  cleanliness as a tertiary objective of the Export

ed in terms of their cost-effectiveness before any seri- Enhancement Program.
ous consideration. Three sets of policy options are
considered: (1) change the FGIS dockage Changing Dockage Reporting Methods

reporting/recording methods, (2) change the U.S.
grades and standards for barley by including dockage
as a grade-determining factor, and (3) include grain

Currently, dockage in barley is measured and recorded
by FGIS inspectors in hundredths of a percent, but cer-

Figure 4
Components of total net benefit of cleaning barley from 1.5 percent dockage, base case assumptions
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tified officially in truncated whole percents. For
instance, if the dockage tester measures between 0-0.99
percent dockage, the certificated dockage is O percent.
Similarly, 1.00-1.99 percent dockage is recorded as 1
percent dockage. When the maximum nondeductible
level is exceeded, the seller is “penalized” by a weight
reduction equal to the difference between the reported
dockage level and the maximum nondeductible level.
The seller benefits from this procedure because this
method of reporting always understates the actual
dockage levels. Also, there is little motivation to
reduce dockage within a given 1-percent range, except
at the lower ends of the range so as to evade the penal-
ty. While domestic buyers generally perform their own
dockage determination, foreign buyers rely more heavi-
ly on the accuracy of FGIS inspection.

Dockage in wheat was recorded in truncated half-per-
cents prior to 1987. However, in May 1987, FGIS
instituted new cleanliness rules for wheat that required
dockage to be reported in tenths of a percent. Wheat
dockage has noticeably declined since the change. In
April 1991, FGIS recommended that dockage be
reported in tenths of a percent for barley and sorghum.
However, the proposal met with opposition from grain
handlers and merchants, and FGIS elected to investi-
gate alternative options regarding dockage prior to pos-
sible action at a later date.

Under the current policy, sophisticated blending proce-
dures allow grain merchandisers to combine barley lots
with dockage levels slightly exceeding a given percent-
age with cleaner barley so as to bring the former lots
under a given percentage “ceiling” and avoid a 1-per-
cent weight reduction. During 1988-92, the measured
dockage in 535 lots of barley inspected for export aver-
aged 1.4 percent. Only 21 lots (3.9 percent) were
shipped with dockage levels exceeding 2 percent.
However, 31 lots had dockage levels between 1.90 and
1.99 percent, and 40 lots were between 1.80 and 1.89
percent.

If penalties (weight reductions) had been imposed for
any measured dockage, total barley exports of 8.9 mil-
lion metric tons during 1988-92 would have been
reduced by 0.55 percent (48,780 metric tons). Ata
barley price of $2 per bushel, this quantity reduction
would have resulted in a $4.5-million loss of sales to
barley exporters. Thus, barley importers were charged
$4.5 million over this 5-year period for what really
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amounted to low-valued screenings. On the other
hand, if dockage had been reported in tenths of a per-
cent, with weight reduction imposed for any reported
dockage, then total barley exports would have been
reduced by only 0.046 percent (4,069 metric tons).
That is, the difference between reporting dockage in
truncated whole percentage points and truncated tenths
of a percentage point amounted to 44,711 metric tons
during 1988-92, or $4.1 million.

The NDSU study reported that when U.S. and
Canadian grain inspectors measured dockage in 25
paired samples according to the official testing proce-
dures used in each country, the Canadian tests averaged
about 0.45 of a percentage point higher than the U.S.
tests. FGIS measurements of dockage in the 25 sam-
ples averaged about 0.7 percent, and the Canadian
measurements about 1.1 percent. Canadian dockage is
certified to the nearest tenth. Any importer, including
U.S. importers, would prefer to purchase Canadian bar-
ley (price and reported dockage being equal) because
Canadian barley would actually be cleaner (due to less
rounding down).

Reporting dockage in tenths of a percentage point
would benefit barley end-users, primarily feed manu-
facturers and importers, with costs passed back through
the marketing channel to producers and intermediate
handlers. Accurate measurement and recording of
dockage may help U.S. barley compete with foreign
barley exporters and against competing feed grains by
providing buyers with information on what portion of
the nongrain material would be easily removable by
simple screen cleaners (dockage) and what portion is
not (foreign material). An accurate accounting can
only help enhance the reputation of U.S. grain stan-
dards as being objective and fair.

In June 1997, a new procedure will report dockage in
U.S. barley in half and whole percents with a fraction
less than one-half percent disregarded. This change
will reduce the undisclosed dockage by 50 percent.
The new procedure provides a more accurate descrip-
tion of non-barley material, and it will enable handlers
and end-users to better evaluate quality, storability, and
end-product yields. Also, actual dockage (to tenths of
a percent) will be provided in the remarks section of
the grade certificate upon request.

Opposition to reporting dockage in tenths of a percent
exists because of the increase in weight reduction
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penalties and because a new variable would be intro-
duced into barley marketing. Blending would have lit-
tle effect on weight discounts (except in the hun-
dredths-percent column). Because of this, and because
costs would be borne solely by suppliers, some may
prefer to see dockage included as a grade-determining
factor.

Add Dockage as a Grade-Determining Factor

Grade-determining factors establish the numerical
grade according to established factor limits. The
United States Grain Standards Act (USGSA) states that
the primary objective for grain standards is to certify
grain quality as accurately as possible. The basic
objectives for grain standards are: (1) to define uni-
form and accepted descriptive terms to facilitate trade,
(2) to provide information to aid in determining grain
storability, (3) to offer users of the standards the best
possible information from which to determine end-
product yield and quality, and (4) to provide the frame-
work necessary for markets to establish grain quality
improvement incentives.

In deciding whether a factor can be used for grade
determination, the 1989 study by the Office of
Technology Assessment developed the following
guidelines:

“...standards should serve the needs of a majority of users
and should reflect value for those uses. This suggests that
grade determining factors should be those that relate to
sanitary quality, purity, and soundness (absence of imper-
fections). Using this guideline, the grade would be based
on factors such as impurities, foreign material, total dam-
age, and heat damage. The lower the values of any of
these defects, the greater is the value of the product. Non-
grade determining factors would be those related to proper-
ties such as broken kernels, moisture, oil and protein con-
tent, and other intrinsic characteristics or physical proper-
ties that influence value for the major processing uses.
Higher or lower percentages for these do not necessarily
mean higher end-use value over the entire range.” [8, p.
210]

Dockage is clearly an impurity that is not related to the
end-use value of barley. It is distinct from foreign
material in that it has a different size than barley ker-
nels and can be removed by cleaning the grain. The
amount of dockage recorded on an inspection certifi-
cate informs the buyer not only how much nongrain
material must be removed but (implicitly) how much
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was paid to transport a lower-valued material.
Currently, if importers desire to limit cleaning and
freight costs through lower dockage levels, they must
specify this in the purchase contract. Many sophisticat-
ed buyers already understand this system. However,
some buyers may not understand that dockage can vary
independent of the grade and thus feel that they are not
getting the same consistency of cleanliness when they
pay for a superior grade. Without specifying a contrac-
tual maximum for dockage, there is no guarantee that
grade U.S. No. 1 barley will have less dockage than
grade U.S. No. 2. Certainly, contracts can and do satis-
fy importers’ cleanliness requirements, but there is no
formal procedure to transmit this information back to
producers, first handlers, and the Commodity Credit
Corporation (CCC).

Adding dockage as a grade-determining factor in bar-
ley may slightly facilitate marketing and price-discov-
ery. For example, buyers would know that the amount
of dockage in U.S. No. 1 barley would always be in a
range that was less than the average for grade U.S. No.
2 barley. This is not necessarily true under the current
system although it is usually true that smaller-num-
bered grades have less dockage. This consistency
between crop years may help some buyers as they
would learn that specifying a particular grade would
result in proportionate transportation and cleaning
costs. Thus, this change may improve communication
about the total amount of non-barley material that
would be received in a particular grade of barley in any
given year.

If the grade limits for dockage are set too low,
importers who did not wish to pay a premium for
cleaner grain could still specify a higher-numbered
grade of barley (with contract maximums on other fac-
tors). Importers would buy a grade that has limits clos-
est to what they previously received at a lower cost.
However, they would likely continue to demand the
factor limits of the lower-numbered grade that they
previously received. This change could also cause
exporters to rewrite some contracts and could lower the
market’s base grade. Setting limits that have all export
barley grading out as U.S. No. 1 on dockage does not
serve any useful purpose; limits should be binding. On
the other hand, limits need to be sensitive to the impact
on barley producers and merchants. Thus, standards
should not be so tight that all export barley would go
out as grade U.S. No. 3 if it were not cleaned. Because
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dockage is already recorded on official inspection
forms (but reported to the importer only if requested),
making it a grade-determining factor would not
increase FGIS administrative costs.

Reasonable limits for dockage can be inferred from
other barley grade-determining factors. Non-binding
limits currently exist for three factors: heat-damaged
kernels, broken kernels, and foreign material. During
1988-92, all U.S. export barley graded out as U.S. No.
1 on each of these factors. Similarly, 97.4 percent of
all U.S. export barley graded U.S. No. 1 on test weight,
with the rest grading U.S. No. 2. The three remaining
factors were more binding. Damaged kernels was the
least restrictive of these three factors, with 80 percent
going out as U.S. No. 1, 19.8 percent as U.S. No. 2,
and 0.2 percent as U.S. No. 3. Sound barley had 56.1
percent as U.S. No. 1, 43.7 percent as U.S. No. 2, and
0.2 percent as U.S. No. 3. Thin barley was the most
restrictive factor, with 54.2 percent as U.S. No. 1, 44.7
percent as U.S. No. 2, and 1.1 percent as U.S. No. 3.

Similarly, limits for dockage could be set at 1.5 per-
cent, 2.5 percent, and 3.5 percent for U.S. No. 1, No. 2,
and No. 3. If these limits were applied to 1988-92 U.S.
export barley, 62.1 percent would have graded U.S. No.
1, 36.0 percent would have graded U.S. No. 2, and the
remaining 1.9 percent would have graded U.S. No. 3.

Consider other possible dockage limits for barley, of
say 0.5 percent for U.S. No. 1, 1.0 percent for U.S. No.
2, and 2.0 percent for U.S. No. 3 and above. The top
U.S. grade would then match the cleanest barley avail-
able from Canada and Australia and compete for the
same dockage-conscious import markets. Few buyers
purchase U.S. No. 1 now but domestic and foreign
millers that want very clean barley could find it. Other
importers could still purchase higher-numbered grades
(with the higher dockage limits) as this would be closer
to what they are now purchasing.

Another meaningful signal to the barley producer
would be to establish a sample grade limit for dockage.
For instance, heavily discounting barley with dockage
over 2.5 percent would discourage that small amount
from ever leaving the farm uncleaned and eventually
becoming blended with cleaner barley. Many elevators
already reject high-dockage barley, but requiring it to
be designated as “sample” grade would encourage
greater conformity. This may help reduce dockage to
all buyers, not just the premium markets. Currently,
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there is no limit on maximum amount of dockage
delivered to the market, although the Grain Quality
Title effectively requires a cleanliness minimum
allowed for government storage programs and dis-
counts for nonrecourse loans. Some producers may
object to penalizing sound grain that meets a U.S.
grade on all other factors except dockage, which could
be removed easily at an elevator and then sold for a
higher grade than the grade purchase. However, under
that scenario, the barley would be cleaned only if the
enhanced value was greater than the costs of cleaning.

Currently, dockage is simply deducted from the weight
of barley. This implicit discount suggests that the dif-
ference in value between dockage levels is a constant
proportion of the grain’s price. Whether this is an
accurate valuation of dockage or a convention that
understates the worth of low-dockage grain to certain
markets is uncertain. It is difficult to foresee an impact
on premiums (if any) large enough to induce additional
cleaning. We may expect that the dockage premium
between U.S. No. 1 and No. 2 would not exceed the
discount for an equivalent percentage of foreign mater-
ial, which is harder to remove. But market forces
would determine the dockage premium, not govern-
ment policy. The grade limits do not create value, they
merely describe it. The premium would adjust to mar-
ket conditions; it would increase when a particular crop
is unusually high in dockage, when screenings prices
are high relative to barley prices, when transportation
rates are high, or when a particularly dockage-sensitive
importer’s demand expands. As with foreign material,
there is no guarantee that the dockage premium would
be large enough to induce farmers to alter their produc-
tion and harvesting practices although there could be
sufficient incentive to do additional cleaning at inland
elevators.

Blending high-dockage lots with low-dockage lots
would help circumvent the grade discounts. Thus,
making dockage a grade determining factor would not
necessarily result in a significant overall improvement
in barley cleanliness or higher prices except for the
export markets that bought the top grade exclusively.
Only the importers that seek low-dockage barley would
pay the higher price for cleaner grain. Cleanliness
would improve only to the extent that the new standard
facilitated the exchange of information between those
better able to supply clean barley and the importers
more willing to pay for it.
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There would naturally be some adjustments in the
domestic market. Cash markets use U.S. No. 2 grade
for feed barley and the U.S. No. 3 grade for malting
barley as their benchmark for pricing. Most U.S. cash
market participants do not purchase solely on the grade
but discount for each factor differing from the base
grade. Thus, dockage as a grade-determining factor
would not affect the barley quality that processors
would want or get, but including it as a grade-
determining factor would affect the price determination
process. The long lead time for public comment
required prior to the implementation of Federal rules
would allow the market ample time to adjust, and the
disruption in market pricing would be minimal.
However, a majority of producer groups, handlers, and
exporters commenting on previous FGIS proposals for
rule changes indicated that they preferred dockage to
remain as a non-grade determining factor.

Barley Cleanliness in the Export Enhancement
Program

The major objective of the Export Enhancement
Program (EEP) is to counter export subsidies offered
by some U.S. competitors in the world grain market. A
secondary goal for EEP initiatives is to demonstrate a
potential to develop, expand, or maintain export mat-
kets for U.S. agricultural commodities. Barley exports
under the EEP have accounted for about 84 percent of
total export volume since the inception of the program
in 1985/86. Promoting cleanliness through this pro-
gram has the potential to affect the U.S. competitive
position in some, but not all, major barley import mar-
kets. '

A relatively simple administrative adjustment for bar-
ley dockage is possible: making the export bonus
payable on the basis of the-grain weight net of dockage
rather than the gross weight. Currently, the higher the
prevailing EEP bonus, the greater the return from
exporting the maximum allowable dockage. A net-
weight policy would remove any incentive for allowing
dockage to reach its maximum contract limit and
would encourage more cleaning. This policy could
affect the bidding process for bonuses by causing
exporters to compete-not only on the basis of price but
also cleanliness. However, not all foreign countries
targeted for EEP would be concerned about receiving
lower dockage in the grain they purchase. Other coun-
tries that are sensitive to dockage may not qualify for
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an EEP allocation. Again, the likely trade benefit
would be negligible and could be countered with high-

er subsidies by other exporting countries.

Conclusions

The costs of cleaning barley above and beyond the cur-
rent level would outweigh any potential benefits.
Cleaner barley is incidental to both the domestic malt-
ing and feed markets. That leaves only the export mar-
ket, which is mostly feed. Dockage is not a major con-
cern for most foreign feed barley users, either. As long
as buyers know how much dockage they are receiving
in U.S. barley, they can properly evaluate the relative
value of U.S. grain. Therefore, enhancing cleanliness
is based on changing the way that information about
barley’s dockage content is communicated in the mar-
ket.

Research opportunities include controlled experiments
at grain elevators to determine the grain loss from addi-
tional cleaning at varying beginning and ending dock-
age levels. Grain harvesters could also be evaluated to
determine the operator adjustments necessary (under
varying conditions) to maximize yield, minimize dam-
age, and enhance cleanliness. Field studies could
address whether different farm production practices
could lower dockage levels without significantly alter-

ing yields, costs, or resource use.

. Glossary

Aspirator cleaner—A device that draws a column of
high-velocity air across a flowing grain stream to separate
low-density materials (foreign material, chaff, insects)
from grain. The air pressure is based on the weight of the
grain. An aspirator can operate at a higher throughput
capacity than screen cleaners but may result in a higher
grain loss.

Broken kernels—Barley with more than 1/4 of the kernel
removed.

Damaged kernels—Kernels and pieces of barley kernels,
other grains, and wild oats that are badly ground-damaged,
badly weather-damaged, diseased, frost-damaged, germ-
damaged, heat-damaged, insect-bored, mold-damaged,
sprout-damaged, or otherwise materially damaged.

Disc-cylinder cleaner—Removes dockage on the basis of
particle shape and length. Grain passes through the middle
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of a horizontal revolving cylinder, which has small inden-
tations in the metal. Smaller materials fall into the indenta-
tions and are lifted as the cylinder revolves. As the materi-
al approaches the top of the cylinder, depending on its
length, it falls either into the dockage compartment or the
grains compartment of the cleaner. Disc-cylinder cleaners
are generally the most effective means to attain a low
dockage level. However, their throughput capacity is gen-
erally less than other types of cleaners.

Discount—Reductions from the base price offered for
grain. Generally calculated for factors that lower the value
of the grain. May be expressed as percentages of the price
or as fixed cents per bushel. Serve as a disincentive for
selling grain below the quality of the base market grade.

Dockage—All matter other than barley (e.g., chaff, stems,
stones, etc.) that can be removed by the Carter dockage
machine using procedures prescribed by FGIS. It also may
contain underdeveloped, shriveled, and small pieces of bar-
ley kernels removed with the nongrain material, which can-
not be recovered by proper rescreening. Dockage is all
coarse material that remains on the top sieve and all mater-
ial that passes through the bottom sieve. Dockage does not
determine the grade but must be measured and reported on
the grade certificate.

Foreign material (FM)—A grading factor in barley, is
defined as all matter other than barley, other grains, and
wild oats found in a sample after the removal of dockage.
It is the most difficult material to remove from barley.

Germination level—A measure of the percentage of ker-
nels that have live germs capable of germinating during the
malting process.

Grade-determining factor—Factors selected as indicators
of value and quality that help set the numerical grade of
grain.

Grade—A number designation assigned to grain based on
a pre-established set of criteria.

Grain grades and standards—Specific standards of grain
quality established to maintain the uniformity of grain of a
specific grade and facilitate the purchase of grain without
the need for visual inspection and testing by the buyer.

Intrinsic value—Characteristics critical to the end-use of
grain. These are nonvisual and can only be determined by
analytical tests. For example, the intrinsic quality of wheat
is determined by characteristics such as protein, ash, and
gluten content.

Malt—Produced by germinating moistened barley under
controlled conditions for 5-7 days, depending on barley
type and intended use. Germination brings about changes
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in the barley, including development and activation of
enzyme systems important in producing the desired color
and flavor characteristics. The germination process is
ended by kilning (drying with heat). Rootlets that formed
during germination are removed and the resulting product
is malt, a major ingredient for beer production.

Non-grade determining factors—Factors that influence
the quality of grain, but which are not taken into account in
the grading of grain, and which must be reported as infor-
mation whenever an official inspection is made.

Plump barley—A non-grade determining factor. Barley
that remains on top of a 6/64-inch x 3/4-inch slotted hole
sieve after sieving according to procedures prescribed in
FGIS instructions.

Premium—Increases from the base price offered for grain
of higher quality characteristics than specified. Generally
calculated for factors that increase the value of the grain.

Screen cleaner—A series of angled perforated plates or
wire screens that separates the grain from particles that are
larger than the grain. The screens may be stationary, shak-
en, or rotated. Removes dockage on the basis of particle
size. The screens may differ, but generally coincide with
the hole sizes specified in the Official U.S. Standards for
Grain. Smaller openings may remove more dockage but
also reduce throughput capacity.

Screenings—The material removed from grain by means
of mechanical sizing devices. Generally include broken
grain as well as nongrain material removed on the basis of
density or particle size.

Six-rowed barley—The axis of the barley head has nodes
throughout its length, alternating from side to side. For
six-rowed barley, three kernels develop at each node, a
central kernel and two lateral kernels. In the grain stan-
dards, six-rowed barley applies to any of these varieties
that contain no more than 10 percent of two-rowed barley.

Skinned and broken kernels—A grading factor in barley.
It is measured after dockage is removed. Skinned and bro-
ken kernels are barley kernels with one-third or more of
the hull removed; with a loose or missing hull over the
germ, broken kernels, or whole kernels that have a part or
all of the germ missing.

Sound barley—Kernels and pieces of barley kernels that
are not damaged. The percentage of sound grain in any
sample is 100 percent minus the sum of the percentage (if
any) of wild oats, foreign material, all damaged grain, and
all grains other than barley.
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Suitable malting type—Varieties of malting variety that
are recommended by the American Malting Barley
Association as being suitable for malting purposes.

Test weight—A measure of grain density determined by
weighing the quantity of grain required to fill a 1-quart
container and converting this to a bushel (2,150.42 cubic
inches) equivalent. This term, used from the beginnings of
barley grades, is related to density but is also influenced by
many other factors. -

Thin barley—Six-rowed barley which passes through a
5/64-inch x 3/4-inch slotted-hole sieve after sieving
according to procedures prescribed in FGIS instructions.
Two-rowed barley which passes through a 5.5/64-inch x
3/4-inch slotted hole sieve.

Two-rowed barley—Grown primarily in the Northwest
and Mountain areas of the United States. It has medium-
sized, uniform, plump kernels with a thin hull. It is gener-
ally low in protein and high in starch with vigorous germi-
nation and intermediate enzymatic activity during malting.
It is used by the brewing industry both by itself and for
blending with midwestern six-rowed barley. In the grain
standards, two-rowed barley applies to any of these vari-
eties that contain no more than 10 percent of six-rowed
barley.
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Appendix

Future U.S Standards for Barley
Effective June 1, 1997
Source: Compiled by ERS, USDA from [11, 12, and 13].

The Grain Inspection, Packers and Stockyards
Administration (GIPSA) is revising the United States
Standards for Barley to: (1) modify the classification
system of barley to better reflect current marketing
practices by establishing two classes—malting barley
and barley; (2) revise procedures to permit applicants
the option of requesting either the malting standards or
barley standards for malting types; (3) revise the stan-
- dards for two-rowed malting barley by removing the
“U.S. No. 1 Choice” grade designation; (4) amend the
definition for suitable malting type to include other
malting varieties used by private malting and brewing
companies; (5) revise the dockage certification proce-
dure by reporting results in half and whole percents
with a fraction less than one-half percent being disre-

garded; (6) amend the definition of thins to require the
use of a single sieve (5/64 x 3/4 slotted-hole) only in
the class barley; and (7) eliminate the numerical grade
restriction for barley badly stained and materially
weathered from the standards. In addition, GIPSA is
amending the breakpoint for dockage and establishing
new break-points for malting barley to conform with
standard changes.

The objective of these revisions is to ensure that the
barley standards facilitate the marketing of barley. The
new grade requirements are summarized in appendix
figure 1 and appendix tables 1-3.

Appendix figure 1

Barley classes, subclasses, and special grades, effective June 1, 1977

Barley
CLASS Malting barley Barley
Six-rowed Six-rowed Two-rowed Six-rowed Two-rowed
SUBCLASS malting blue malting malting Barley
barley barley
barley barley barley
Six-rowed malting barley Two-rowed malting barley Six-rowed barley, two-
Six-rowed blue malting barley rowed barley, and barley
GRADE US.No.1  US.No.3 US.No.1  US.No.3 US.No.1  US.No.4
U.S. No. 2 U.S. No. 4 U.S. No. 2 U.S.No. 4 U.S. No. 2 U.S.No.5
U.S. No. 3 Sample grd.

Source: Compiled by ERS, USDA from Federal Register.

SPECIAL SUPPLEMENTAL GRADE DESIGNATIONS: Blighted, Ergoty, Garlicky, Smutty, and Weevily
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Appendix table 1--U.S. grades and grade requirements for six-rowed malting barley and six-rowed blue
malting barley (effective June 1, 1997)

Grade

Grade-determing factor U.S. No. 1 U.S.No.2 U.S.No.3 U.S.No.4 U.S.No.5
MINIMUM LIMITS OF: Pounds
Test weight per bushel 47.0 45.0 43.0 43.0 n.a.

Percent
Suitable malting types 95.0 95.0 95.0 95.0 n.a.
Sound barley! 97.0 94.0 90.0 87.0 n.a.
MAXIMUM LIMITS OF: ‘ Percent
Damaged kernels? 2.0 3.0 4.0 5.0 n.a.
Foreign material 0.5 1.0 2.0 3.0 n.a.
Other grains 2.0 3.0 5.0 5.0 n.a.
Skinned and broken kernels 4.0 6.0 8.0 10.0 n.a.
Thin barley i 7.0 10.0 15.0 15.0 n.a.

Notes: Malting barley shall not be infested in accordance with Section 810.107(b) and shall not contain any special grades as defined in
Section 810.206 of the standards. Six-rowed malting barley and six-rowed blue malting barley varieties not meeting these grade requirements
shall be graded in accordance with standards established for the class barley (app. table 3).

1 Injured-by-frost kernels and injured-by-mold kernels are not considered damaged kernels or considered against sound barley.

n.a.—Grade not applicable for subclasses.

Source: Compiled by ERS, USDA from USDA, Federal Grain Inspection Service [12].

Appendix table 2--U.S. grades and grade requirements for two-rowed malting barley (effective June 1,
1997)1

Grade

Grade-determing factor U.S.No. 1 U.S.No.2 U.S.No.3 U.S.No.4 U.S.No.5
MINIMUM LIMITS OF: Pounds
Test weight per bushel 50.0 48.0 48.0 48.0 n.a.

Percent
Suitable malting types 97.0 97.0 95.0 95.0 n.a.
Sound barley? 98.0 98.0 96.0 93.0 n.a.
MAXIMUM LIMITS OF: Percent
Wild oats 1.0 1.0 2.0 3.0 n.a.
Foreign material : 0.5 1.0 2.0 3.0 n.a.
Skinned and broken kernels 5.0 7.0 10.0 10.0 n.a.
Thin barley ' 5.0 7.0 10.0 10.0 n.a.

Notes: Malting barley shall not be infested in accordance with Section 810.107(b) and shali not contain any special grades as defined in
Section 810.206 of the standards. Two-rowed malting barley varieties not meeting these grade requirements shall be graded in accordance with
standards established for the class barley (app. table 3).

1 Injured-by-frost kernels and injured;by-mold kernels are not considered damaged kernels or considered against sound bariey.

n.a.—Grade not applicable for subclass.

Source: Compiled by ERS, USDA from USDA, Federal Grain Inspection Service [12].

Cleaning Barley in the United States / AER-745 ERS/USDA 25



Appendix table 3--U.S. grades and grade requirements for barley (effective June 1, 1997)

Grade!

Grade-determining factor US.No.1 US.No.2  US.No.3 U.S.No. 4 U.S.No.5
MINIMUM LIMITS OF: Pounds
Test weight per bushel 47.0 45.0 43.0 40.0 36.0

Percent
Sound barley 97.0 94.0 90.0 85.0 75.0
MAXIMUM LIMITS OF: Percent
Damaged kernels? 2.0 4.0 6.0 8.0 10.0
Heat damaged kernels 0.2 0.3 0.5 1.0 ' 3.0
Foreign material 1.0 2.0 3.0 4.0 5.0
Broken kernels 4.0 8.0 12.0 18.0 28.0
Thin barley 10.0 15.0 25.0 35.0 75.0

1 us. Sample grade shall be barley that: (a) Does not meet the requirements for the grades 1, 2, 3, 4, or 5; or (b) Contains 8 or more stones or
any number os stones which have an aggregate weight in excess of 0.2 percent of the sample weight, 2 or more pieces of glass, 3 or more cro-
talaria seeds (Crotalaria spp.), 2 or more castor beans (Ricinus communis L.}, 4 or more particles of an unknown foreign substance(s) or a com-
monly recognized harmful or toxic substance(s), 8 or more cocklebur (Xanthium spp.) or similar seeds singly or in combination, 10 or more
rodent pellets, bird dropping, or equivalent quantity of other animal filth per 1-1/8 to 1-1/4 quarts of barley; or (c) Has a musty, sour, or commer-
cially objectionable foreign odor (except smut or garlic odor); or (d) Is heating or otherwise of distinctly low quality.

2 Includes heat-damaged kernels. Injured-by-frost kernels and injured-by-mold kernels are not considered damaged kernels.
Source: Compiled by ERS, USDA from USDA, Federal Grain Inspection Service [12].
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